ABSTRACT
INTRODUCTION
Sugarbeet, Beta vulgaris L. is considered one of the most important crop that rank next to sugarcane in importance as sugar crop in Egypt and attribute 48.1 % of sugar production (Annual Report of Sugar Crops Council, 2012) . In Egypt, sugarbeet is cultivated in 153.8 thousand feddans with an average production of 20.6 tons per Fadden 2011/2012 seasons, Chawdhery (2012) . While, cultivated area in Al Beheira governorate was 44.309 feddans produced 682,309 tons with an average of 15.4 tons / fed. The lower yield per feddan is one of the major problem of sugarbeet production in the Al Beheira governorate (Ministry of Agriculture -the Directorate of AgricultureManagement of sugar crops -Damanhour region-Al Beheira governorate). Sugarbeet plants attack by numerous insect species during growing season. Both tortoise beetle larvae and adults feed on the lower side of the sugarbeet leaves, where, they eat the lower epidermis and inner tissue, but the upper epidermis remains intact looking like a glass. In addition, adults feed on leaves tissue, causing regular circular holes (Abo El Ftooh, 1995) . Tortoise beetle C. vittata cause economic loss in sugar yield. The tortoise beetle, C. vittata de Villers (Chrysomelidae-Coleoptera) is among the major insects that caused lot of damage to sugar beet crop (Bassyouny, 1993 , Mesbah, 2007 and Abo El Ftooh et al 2007 . In Egypt, the tortoise beetle C. vittata considered one of the most serious and abundant species causing damage in sugar beet plants Samy et al (1992) and Hatem et al (2012) . Traditionally, chemical pesticides were used for controlling all insect pests attacking sugarbeet crop in Egypt. In order to minimize the quantitative of chemical pesticides used for crop protection within the frame of the strategies in integrated pest management (IPM), biological control, especially microbial control, of insect pests became an important in such strategies as an effective alternative. (El-Khouly, 1998; Mesbah et al 2004) . Also resistant varieties against disease and pests are needed. Radiant features an innovative active ingredient called spinetoram, which delivers control of destructive insect pests in fruiting and leafy vegetables, cucurbits and legumes. Like disease, insects are important causal factors of biotic stress in crop plants. Insects attack all the crop plants and lead to considerable losses in yield as well as quality. Insect attack leads to various types of damages. There are two important methods of insect control, biological method and chemical method. The chemical method includes use of various chemical, insecticides. Use of insecticides has several disadvantages. It increases cost of cultivation, reduces population of predators and parasites of insect pests, leads to environmental pollution and development of pesticides resistant biotypes of insects. In biological method, insects are controlled in three ways, viz, 1) by the use of predators and parasites of insect pests. 2) by using botanical pesticides such as neem, Datura, Ipomea in the form of leaf extracts, and 3) use of resistant varieties. Thus, genetic resistance is the cheapest and the best method of insect control in crop plants. Genetic resistance refers to the ability of some genotypes to give higher yields of good quality than susceptible varieties at the same initial level of insect attack under similar environmental conditions Rossi (1999) and Ferry et al. (2006) .
The main purpose of the current investigation is select the most suitable pesticides and cultivars resistant to contribute the integrated control operations and interaction with pesticides and their impact on crop characteristics. The large number of sugarbeet cultivars were sown in Egypt Which imported from different parts of the world .These cultivars have different yield characteristics and different sensitivity of tortoise beetle Cassida vittata. Therefore, this experiment was designing by planting seven cultivars of sugarbeet in two important regions of sugar beet cultivation to choose the most suitable cultivars for cultivation in these regions In addition, select the practices to improve sugarbeet yield characteristics and to minimize the infestation with the key sugarbeet insects on Nubariya and Damanhour regions. 
MATERIALS AND METHODS
The split plot design with three replicates was, used. Seven cultivars, (four monograms Helsinki, Ravel, MK2134 and Sible and three polyograms cultivars Oscar poly, Gazella and Lilly) were randomly distributed in the main plot and the three insecticides were randomly allotted in the sub plot. Each sub plot included 14 ridges, 50 cm apart and 10 m length thus the plot area was 70 m 2 . However, the mineral fertilizer, ammonium nitrate (33.5%) added at 80 unit of nitrogen per feddan in three equal portions at 30, 60, and 90 days after sowing. Seven sugarbeet cultivars sown on the November 1 st in both seasons at the two locations (Nubariya and Damanhour regions). Seeds sown in hills, 20 cm apart .Thirty days after sowing; thinning to one plant per hill was carried out before fertilization. Mechanical and chemical analysis of the soil by Ministry of Agriculture Authority Public for Agricultural Fund Budget, soil fertility Damanhour lab for used in the present study are shown in Table (1) .
The first sample of insect pests was taken after eight weeks from sowing. Monthly samples (5 plants / plots), were randomly collected along the period of growing season. Each sample put in plastic bag at different dimensions according to the status of plant growth to transport to the laboratory. The sample plants were carefully examining for counting the larva and adults of tortoise beetle C. vittata according to Abo El-Ftooh (2002) . Pesticides were applied in both Nubariya and Damanhur regions in the first and second seasons (15 th March) on the more sensitive Siebel cultivar (based on the results of the first season) in the second season. Population reductions due to treatments were calculated and compared with the insect numbers in untreated plots (control). Percentage of infestation reduction of such cases was estimated according to the formula of Henderson and Telton (1955) . Where, Treatment after = The number of collected alive insects from the plot after treatment Treatment before= The number of collected alive insects from the plot before treatment Control after= the number of collected alive insects from the check plot after the date of treatment Control before = the number of collected alive insects from the check plot before the date of treatment. The relative population densities of C. vittata (larvae and adults) were recorded for seven times, i.e., 1, 3, 5, 7, 14 and 21 days.
At harvest (210 days from sowing), Sample each plot was used to estimate roots, top and sugar yields (ton/fed). In addition, the quality characteristic in sugarbeet roots included sucrose percentage, total soluble solids (T.S.S) and juice purity percentages were recorded in laboratory of Nile Sugar Company, Egypt.The insecticides were applied at Nubariya and Damanhour regions at 15 th March, through two seasons.
RESULTS AND DISCUSSIONS

1-Population density of, Cassida vittata Vill
Data in table (2) identified the population fluctuation of C.vittata (larvae and adults) which attacked seven cultivars at two regions through 2010/11 and 2011/12 seasons. In January, the Sible cultivar was recorded as the highest number of tortoise beetle C.vittata in to seasons (9, 7, 15 and 8 larvae and adults/ 5plants) at two regions and two seasons. While the Helsinki cultivar recorded in the same period (2, 0, 9 and 8 larvae and adults/ plants) at two regions, respectively. In the mid season (March ) the Helsinki variety surpassed in resistant to tortoise beetle and recorded the lowest numbers of C.vittata (32, 38, 39 and 49 larvae and adults 5/plants) respectively. These results were harmony with Salama and Elnagar (1993) .They reported that an apparent outbreak of the tortoise beetle Cassida vittata was observed in 1988/89 season. On the other side, the Sible cultivar was recorded the highest numbers of larvae and adults of C.vittata in the same period on investigation (36, 34, 44 Table ( 2) explained that the population fluctuation of C.vittata (numbers of larvae and adults) were increasing whenever plants became larger in a lifetime.
In the end of both seasons and in the two regions, the combined analysis demonstrated that the Helsinki cultivar was more resistant to larvae and adults of C.vittata. Conversely, Sible cultivar was more sensitive to tortoise beetle C.vittata (51 and larvae and adults /plants).Cultivars can be arranged ascending order at harvest crop, according to attract cultivars of tortoise beetle as follow: Helsinki, Mk 2134 , Gazella, Ravel, Lilly, Oscar poly, and Sibel (48.8, 49.8, 50.3, 50.8, 51 .3 , 52.4 and 55.9), respectively. These results are in agreement with those obtained by Zarif, and Hegazi (1990) and Abo El Ftooh(1995). They reported that, there are differences the degree of resistance on cultivars tested to beet fly Pegomyia mixta Vill (Diptera Anthomyidae) and Cassida vittata Vill. 2: Yield and quality parameters for seven sugarbeet cultivars at Nubariya region and Damanhour region.
Root yield parameter
Data recorded in Table ( 3) identified the yield and quality for seven cultivars of sugar beet crop during two seasons in each of Nubariya and Damanhur regions.In the first and second seasons Helsinki cultivar was distinguished on the other cultivars for root yields parameter which recorded the (22. 3 and 22.8 ton/fed). On the other hand, Sibel cultivar was the lowest productivity of root yield (18.8 ton/fed) in the first season, while Mk 2134 cultivar had less produced root yield (19.4 ton/fed) in the second season. There were significant differences between seven cultivars in the first and the second seasons. Combined analysis of root yield parameter illustrated in Table ( 3) that Helsinki cultivar was recorded the highest value of root yield (22.6 ton/fed) while, the Mk 2134 and Lilly were equaled on productive the less root yield (19.8 tons /fed). There were significant differences between all cultivars under study. These results are in harmony with those obtained by Korayem (2006) which he found that sugarbeet cultivars were influencing in severity of rootknot nematode resistance and these characteristics were affected to varying degrees seven cultivars can be arranging by the productivity of crop roots descending order as follows: Helsinki, Oscar poly, Gazella, Sibel, Ravel, Mk 2134 and Lilly.
Leaves yield parameter:
Data in Table ( 3) observed that, Helsinki cultivar recorded the highest values of top yield (8.9, 10.0 ton/fed) during (2010/11 and 2011/12) seasons. On the other hand, Lilly cultivar recorded the lowest top yield (7.1 ton/fed) in the first season but Gazella and Sibel cultivars were produced the lowest value (8.6 ton/fed) of top yield parameter. In addition, combined analysis revealed that Helsinki cultivar was higher produced of leave yield (9.4 ton/fed) while the lowest top yield values was produces by Ravel and Lilly cultivar (8.1 ton/fed).
Sugar yield parameters:
Consequently, data signaled in Table ( 3) showed that, Helsinki cultivar was continuing in outweigh of sugar yield parameter under this part of study. In 2010/11and 2011/12 seasons the Helsinki cultivar recorded the highest values (3.5 and 3.6 tons/yield) respectively. From, the combined analysis data cleared that Helsinki cultivar was more produced sugar yield (3.5 ton/fed) than other cultivars under investigation. Whereas, Mk 2134 cultivar exhibited the lowest values (2.7 and 3.1 tons /fed) during the two seasons. Nevertheless in the combined analysis data reported that Mk 2134 cultivar was less productivity (2.9 ton/fed) than sugarbeet cultivars. There were significant differences between the cultivars under examination for this character through the two seasons, as well as data for combined analysis gave significant differences between cultivars.
Tatal Soluble Solid (T.S.S %):
Data in Table ( 
Sucrose percentage:
Data in Table ( Three Pesticides were tested against tortoise beetle C.vittata (larvae and adults) which infested plots cultivated by Sibel cultivar showed more susceptible to infection beetle in the two seasons at two regions Nubariya and Damanhur. From, Table (5 and6) in the fist day at Nubariya region Radiant SC © 12% reduction percentage was (12and 9.5) for larvae and adults with mean reduction percentage (10.75 % larvae &adults) .While the same pesticide Radiant SC © at Damanhur region the reduction percentage in the first day was (17 and 13 %) for larvae and adults with mean reduction % (15%). In 7 th day the Radiant SC © 12% recorded (56 and 40) for larvae and adults with mean reduction percentage (48 %) and (58 and 50) for larvae and adults with mean (54 %) at Nubariya and Damanhur regions, respectively. In the end period the reduction percentage resulting to applied by day Radiant SC © 12% (87 and 85%) for larvae and adults with mean (86%) at Nubariya regions. In the corresponding period at Damanhur region the reduction percentages were (92 and87 %) for larvae and adults with mean (89.5%). These results were corresponded with Nehad et al (2008) which stated that Radiant SC Table 7 . Effect of interaction between seven cultivars and three pesticides, on sugarbeet yield and quality characters
